The past, present and future of the dialyzer.
Several types of dialysis membranes have been developed in the history of hemodialysis therapy. Regenerated cellulose had been widely used for a long time, since the beginning of dialysis therapy. Regenerated cellulose is strongly hydrophilic, which enables lower membrane thickness and miniaturization of the dialyzer. The cellulose triacetate membrane has greater performance because of the lower thickness of the membrane and its lack of swelling due to high hydrophobicity. Many types of synthetic membranes, such as polysulfone, polyethersulfone and polyester polymer alloy membranes, have asymmetrical structures. Dialyzers with these membranes show higher capacities for water and solute transport because the actual membrane thickness, which is related to the water and solute transfer resistance, is quite small compared to that in membranes with homogeneous structures. The development of highly biocompatible membranes will be required in the future so as to prevent the development of adverse reactions and related complications. The performance of a dialyzer depends not only on the membrane permeability but also on the flow conditions of the blood and dialysate. Many types of dialyzers with high-performance membranes have been developed as a result of advances in membrane and device technologies. Recently, many types of high-flux dialyzers with high-performance membranes with a high internal filtration (IF)/backfiltration (BF) flow rate have been introduced. IF-enhanced hemodialysis using an enhanced IF dialyzer seems to be more convenient than hemodiafiltration therapy because it requires no additional equipment, such as a roller pump. In the near future, dialyzers should be developed with high capacities for the removal of low-molecular-weight proteins (LMWPs) related to complications and with low capacities for the loss of albumin and amino acid. Dialyzers with a sharp cut-off membrane between LMWPs and albumin and dialyzers with a special function, i.e., an adsorptive property for some LMWPs, are required. In addition, dialyzers with biocompatible membranes are necessary to prevent severe adverse reactions, although the causal relationship between these reactions and some complications are yet to be clarified.